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PRELIMINARY AMENDMENT 



Box PCT 

Attn: DO/EO/US 

Assistant Commissioner for Patents 
Washington, DC 20231 



Sir: 

Prior to the examination of the above-identified application, please amend the application 



as follows: 
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IN THE CLAIMS 
Please amend claims 4-9 as follows: 

4. (Amended) Use as claimed in Claim 1 , characterized in that the propionic bacteria belong 
to strains having properties of adhesion on the colonocytes. 

5. (Amended) Use as claimed in Claim 1, characterized in that the composition consists of 
a dry or hydrated preparation presented in the form of individual fractions of approximately 1 00 mg 
to 1 g, preferably from 200 to 500 mg, preferably containing at least 10 8 cells. 

6. (Amended) Use as claimed in Claim 5, characterized in that the composition is presented 
in the form of gastroresistant capsules. 

7. (Amended) Use as claimed in Claim 1, characterized in that the composition consists of 
a formulated preparation, the propionic bacteria being added to or associated with a fermentable 
substrate, notably dietary fibers. 

8. (Amended) Use as claimed in Claim 1 , characterized in that the composition consists of 
a formulated preparation, the propionic bacteria being added to or incorporated into liquid, paste or 
solid foods. 

9. (Amended) Use as claimed in Claim 1, characterized in that the composition contains 
lactic bacteria and/or bifid bacteria. 
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• • .REMARKS^ • 



By the present Preliminary Amendment the claims have been revised delete the multiple 
dependency. 

Care has been taken so as to avoid the addition of new matter in the claims- 
Entry of the present Preliminary Amendment prior to the examination of the application is 
respectfully requested. 

In the event applicants have overlooked the need for an extension of time, an additional 
extension of time, payment of fee, or additional payment of fee, applicants hereby petition therefor 
and authorize that any charges be made to Dej^osit*"£ccpunt'No. 02-Q385, Baker & Daniels. 




BAKER & DANIELS 
1 1 1 East Wayne Street 
Suite 800 

Fort Wayne, Indiana 46802 
(219) 460-1661 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
Changes Made to Claims 

Claim 1 remains unchanged. 
Claim 2 remains unchanged. 
Claim 3 remains unchanged. 

Claim 4 has been amended as follows: 

4. (Amended) Use as claimed in [any one of Claims 1 to 3] Claim 1 , [characterised] 
characterized in that the propionic bacteria belong to strains having properties of adhesion on the 
colonocytes. 

Claim 5 has been amended as follows: 

5. (Amended) Use as claimed in [any one of Claims 1 to 4] Claim 1, [characterised] 
characterized in that the composition consists of a dry or hydrated preparation presented in the form 
of individual fractions of approximately 100 mg to 1 g, preferably from 200 to 500 mg, preferably 
containing at least 10 8 cells. 

Claim 6 has been amended as follows: 

6. (Amended) Use as claimed in Claim 5, [characterised] characterized in that the 
composition is presented in the form of gastroresistant capsules. 
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Claim 7 has been amended as follows: 

7. (Amended) Use as claimed in [any one of Claims 1 to 6] Claim 1 , [characterised] 
characterized in that the composition consists of a formulated preparation, the propionic bacteria 
being added to or associated with a fermentable substrate, notably dietary [fibres] fibers . 

Claim 8 has been amended as follows: 

8. (Amended) Use as claimed in [any one of Claims 1 to 6] Claim L [characterised] 
characterized in that the composition consists of a formulated preparation, the propionic bacteria 
being added to or incorporated into liquid, paste or solid foods. 

Claim 9 has been amended as follows: 

9. (Amended) Use as claimed in [any one of Claims 1 to 7] Claim 1 , [characterised] 
characterized in that the composition contains lactic bacteria and/or bifid bacteria. 
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The present invention relates to the use of propionic bacteria with a view to optimising the 
production of propionic acid and/or of propionates and, as the case may be, of acetic acid 
and/or of acetates at the colon. 

For some years specialists in nutrition have beer- recommending to their patients a diet rich in 
fibres to which they attribute physiological ann vswdbolic effects which may be beneficial to 
health. 

It is known that dietary fibres resist the enzymatic digestion in the small intestine and are only 
degraded and assimilated at the colon, that is to say the terminal part of the intestine. 
Therefore the beneficial effect mentioned above can only be exerted if this degradation and 
this assimilation are as complete as possible at this preterminal location: the colon. 

It has been possible to establish that these biological reactions result from the anaerobic 
fermentation of the dietary fibres under the action of micro-organisms in the colon. This 
fermentation culminates in the production < r vkoil chain fatty acids, hydrogen, carbon 
dioxide and biomass. 

These short-chain fatty acids are essentially acetic acid, propionic acid and butyric acid; in the 
healthy organism they can only be produced at the colon, since that is the only location in the 
human body where strict anaerobic conditions prevail which permit the fermentation at the 
base of their synthesis, with the exception of acetic acid of which a very small quantity may 
be produced in the hepatic region- 
Different studies have proved the importance of these short-chain fatty acids which are 
beneficial to health. 

According to the literature it would appear that the physiological roles of these three short 
chain fatty acids would be different from one another: in effect, the acetic and propionic acids 
would be led directly towards the liver where the totality of the propionic acid would be 
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metabolised whilst a pari of the acetic acid would then be led to different tissues, whilst the 
butyric acid would be used more specifically within the wall of the colon. 

Therefore the synthesis of the short-chain fatty acids implies the presence in the colon, on the 
one hand, of a fibre-based substrate which is easy to provide through food and, on the other 
part, of a balanced and adapted bacterial flora which is present in an optimal and constant 
manner. 

This bacterial flora can originate from either the persistent endogenous flora of each 
individual or from the diet. 

It is in fact well known that the contents of the human digestive tract, which is specific to 
each individual and corresponds approximately to 1 to 1.5 kg of food material in the course of 
digestive transformation, contains a significant population of micro-organisms consisting of a 
mixture of numerous species which may be evaluated at 10 !1 to \Q i2 cells per gram in the 
colon; this population constitutes a bacterial mass of a certain weight of which the good or 
bad balance can only be modified radically and above all durably with difficulty through the 
simple fact of current diet. 

However* the food which one ingests daily is never sterile and is therefore more or less 
charged with bacteria (milk, fermented milk products, cheese, cider, wine, beer, meat, etc.). 
Nevertheless, the modifications to the colic flora as a result of the absorption of these bacteria 
can only be temporary. 

It may also be noted that it has already been proposed to attempt to modify the microbial 
population of the intestinal tract by the administration and in particular the voluntary 
ingestion of bacterial cells reputed to be beneficial to health (known as probiotics), 
particularly lactic bacteria or bifid bacteria. 

The introduction into the organism of a significant population of these bacteria either by 
means of a particular diet or by the direct ingestion of these microbial cells has been proposed 
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more particularly with the aim of limiting tho development of pathogenic and putrefying 
species; in fact it is known that the endogenous Hora present in the colon is distributed into 
different bacterial groups of which certain are not harmful, and are indeed beneficial, whilst 
others, particularly Clostridium and putrefying ones, lead to the production of toxic substances 
and have a negative influence on health. 

The idea on which the invention is based consisted of introducing regularly into the organism, 
by the oral route, a significant quantity of a probiotic microbial flora capable of favouring the 
regular synthesis of short-chain fatty acids at the colon. 

Amongst the microbial species which can be employed to this effect, lactic bacteria are not 
very well adapted since by their natare they produce first and foremost lactic acid and very 
secondarily acetic acid but not propionic acid nor butyric acid. 

By contrast, bacteria of another type, the propionic bacteria, are capable of producing 
abundant quantities of propionic acid and acetic acid, the two short-chain fatty acids which 
arc required to irrigate the tissue networks, for example in a percentage of 2/3 propionic acid 
to 1/3 acetic acid. These bacteria are present in cooked pressed cheeses; furthermore they 
have the advantage of being better equipped than the lactic bacteria to have an activity in the 
colon where the anaerobiosis is total and also of being more resistant to technological stresses 
than the lactic bacteria and the bifid bacteria. 

It should be noted that it has already been proposed in the literature to cause the absorption of 
the propionic bacteria, in particular in order to stimulate the development of bifid bacteria in 
the intestine (document WO 97/19689) or to release nitrogen monoxide in the human or 
animal digestive tract (document WO 98/27991). However, until now no-one has ever had 
the idea of using these bacteria for the production of short-chain fatty acids at the colon. 

Therefore the present invention relates to the use of propionic bacteria selected as a function 
of their nature which is not very autolytic and their ability to resist bile salts in order to obtain 
n current food composition or a dietetic or medicinal composition which is absorbable by a 
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human or an animal, prepared so that the bacteria are protected at least partially against 
gastric acidity, containing at least 10 6 cells/gram of these bacteria, capable of stimulating and 
increasing significantly the synthesis of propionic acid and/or of propionate and, as the case 
may be, of acetic acid and/or of acetate at the colon by anaerobic bacterial fermentation. 

In order that these bacterial should have the expected beneficial effect it is essential to choose 
strains which are not very autolytic which are capable of reaching the colon without damage, 
possibly developing there and producing sufficient quantities of propionic acid. 

It is well known that the two principal stresses to which the ingested bacteria are subjected 
during their passage in the upper part of the digestive tract are associated on the one hand 
with the acidity of the stomach environment (pH 4 to 1) and on the other hand with the 
presence of bile salts in the small intestine (of the order of 15 mmol/1 at most at the 
duodenum). 

It has proved possible to establish that bacterial which have been exposed to the stomach 
acidity are weakened and consequently incapable of resisting the bile salts, even if they 
remain viable at the exit from the stomach- 

Consequently, in accordance with the invei.dnn jcwessential to make the propionic bacteria 
undergo a treatment of a type which enables them: not to undergo the gastric stress which as a 
general rule corresponds to an encapsulation which may be voluntary or involuntary for 
example in the case of a food of the cheese type. 

This situation has been brought to light due to a test used to evaluate the influence of the acid 
pH and of the bile salts successively or individually on the viability of two strains of 
propionic milk bacteria belonging to the TL collection of the LRTL (Laboratoire de 
Reeherches de Technologie Laiticre - INRA of Serines), namely the strains TL 162 and TL 
24 belonging to the species P. freudenreichii subsp shermanii 
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The results of this test arc described below. 
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The bacteria were cultivated at 30°C on a YEL medium for 2 days (start of stationary phase). 
The optical density at 650 nm was respectively 2.28 and 2.64 for TL 162 and TL 24. 

- Acid stress 

The cultures were diluted to 1/1 0 th in S medium (tryptone- lactate) at pH 2.5 (final pH 3.0). 
After incubation at 37°C for 45 minutes the ^uxurcs, were centrifuged and the bacteria taken 
up in the same volume of YEL. The counts were made before and at the end of the 
incubation, and the resumption of the growth was followed by measurements of DO for 5 
days at 37°C. 

- Bile stress 

The initial cultures were centrifuged and the bacteria taken up in a volume 10 times greater of 
YEL containing 0.3% of bovine bile (-50% of bile salts). After an incubation at 37°C for 90 
minutes, the cultures were centrifuged and the bacteria taken up in the same volume of YEL. 
Counts were made before and at the end of the incubation, and the resumption of the growth 
was followed by measurements of DO for 5 days at 37°C- 

- Successive acid and bile stresses 

The bacteria were subjected to an acid stress as described previously, but after centrifugation 
the cells were taken up in YEL containing 0.3% bile. After a second incubation at 37°C for 
90 minutes, the cultures were centrifuged and the bacteria taken up in the same volume of 
YEL. Counts were made before and at the end of the incubation, and the resumption of the 
growth was followed by measurements of DO for 5 days at 37°C. 

The results obtained are reported, on the one hand, in Table 1 below which mentions the 
influence of the acid and/or bile stress on the viability of the bacteria and, on the other hand, 
in Figure 1 which is a diagram representing the resumption of the growth after the different 
stresses. 
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Table 1 







Viability (cfu/ml) 






Before stress 


After acid stress 


After bile stress 


Acid stress alone 


TL 162 


3.0 x 10 8 


9.7 x tO 6 


/ 




TL24 


4.0 x 10 8 


1.0'* 10 7 


/ 


Bile stress alone 


TL 162 


3.0 x 10 s 


/ 


4.4 x 10* 




TL 24 


4.0 x 10 s 


/ 


4.7 x 10 8 


Successive stresses 


TL 162 


3.0 x 10* 


9.7 x 10 6 


2600 






4.0 x 10 s 


1.0 x 10 7 


<10 



It was also possible to establish that: 

the acidity involves a substantial mortality of the bacteria (96.8% for TL 162 
and 97.5% for TL 124), which explain? a sufficiently long delay for the resumption of 
the growth (Figure 1). 

the bile does not involve any mortality of the bacteria, hence a very rapid 
resumption of the growth. 

when the bacteria are subjected to the bile, after a previous acid stress, this 
leads to an almost total mortality of the bacteria. This result, totally unexpected, 
therefore indicates that bacteria which have undergone an acid stress and which 
nevertheless remain viable become totally sensitive to the bile, whilst without 
previous acid stress these same bacteria are totally resistant to the bile salts. 

Taking this situation into account, pre-adaptation tests were carried out with the aim of 
increasing the resistance of the bacteria. It is known in fact that an acid pre-stress (pH 4.5 — 
5) effectively protects the cells against an acid stress (pH 2). 
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Tbercfore three adaptation tests were carried out on TL 162: 

- acid pre-stress: preliminary incubation of the cells at 37°C for 30 minutes at pH 5 

- bile pre-stress: incubation for 30 minutes in the presence of 0.08% of bile 

- acid and bile pre-stress: incubation for 30 minutes at pit 5 and in die presence of 0.08% of 
bile. 

The same protocol was applied as previously and the results obtained are reported in Table 2 
below: 

Tabte 2 





Viability (cfu/ml) 


Before stress 


After successive stresses 


Without pre-adaptation 


3 x 10 8 


2600 


Acid pre-adaptation 


3 x 10* 


100 


Bile pre-adaptation 


3x 10 8 


1400 


Acid and bile pre-adaptation 


3 x 10 s 


< 100 



Thus it was possible to establish that an acid preadaptation weakens the cells even more, 
whilst a bile pre-adaptation has no effect. 



Therefore these results have made it possible to demonstrate the necessity of treating the 
stresses successively and not separately as described in the majority of studies which have 
been carried out in this field. 



However, it may be supposed that in vivo the conditions are less drastic for the bacteria 
(buffer effect of the food in the stomach, lesser bactericidal effect of the bile salts in micellar 
form with the phospholipids). 
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Taking account of the foregoing, in order to increase the quantity of viable bacteria an 
improvement in their resistance to the acid pH is not effective since the bacteria remain 
sensitive to the effect of the bile salts. 

On the other hand, by protecting the bacteria from the acid stress, in particular by ingesting 
them prepackaged in gastroresistant capsules, it is possible to find in the faeces bacteria 
which are naturally resistant to the bile at a high level of viability. 

Faking account of these results, a complementary test was carried out in order to compare the 
ability of the different strains of propionic bacteria to produce significant quantities of 
propionic acid after having been put in contact with bile salts. 

In this test 33 strains of propionic milk bacteria belonging to the TL collection of the LRTL 
(INRA of Rennes) were compared as to their ability to survive in the presence of bile and then 
to produce propionic acid: 

20 strains belonging to the species P. freudenreichii subsp shermanii 

6 strains belonging to the species P. freudenreichii subsp freudenreichii 

7 strains belonging to the species P. acidipropionici 

The operating protocol was as follows: 

Starting cultures in stationary phase (2 to 3 days of culture in YEL medium incubated at 
30°C) were diluted to 1/1 0 th in YEL medium containing 0.6% of bovine bile (approximately 
7-8 mmol/1 of bile salts). This concentration of bile was chosen in order best to discriminate 
between the strains and constitutes the content of bile salts of the same order as those 
encountered in the duodenum. 



The dilutions were incubated at 37°C for 90 minutes, then centrifuged. The bacteria were 
taken up in the YEL medium (initial volume) and put back to incubate at 37°C. 
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After 24 hours of incubation the DO at 650 nm was measured in order to evaluate the 
resumption of growth. The supernatant was collected then frozen in order to determine the 
fatty acids. 

For certain strains the experiment was repeated so as to confirm the results. 



The values of the optical densities at 650 nm before, the bile stress and 24 hours after the end 
of the stress are reported in Table 3 below: 
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Table 3 



Strains: 


IX y hetore tne bile 
stress ^initial LJiJ/ 1 U) 


DO at 24 hours of incubation 
alter trie one stress 


vb Ol U\J BX Z4 

n/iniiiai lji / 


— _ ____ — 

P. shermcinii 

j jlizo 


n *io 

U.Jz 


9 no 

Z.WZ 


61 


TT 11/ 

1 1_, 1 j54 


A 90 a *) A 
U,ZV — U.Zu 


9 ^A 9 OA 


OH "7R 
VU — / o 


TT 1/1/1 


a iti 


1 69 


Q1 


1 L 14o 


u.z / 


1 .00 


^ft 

JO 


TT 1/17 
1L 14/ 


U.Zo 


1 91 
1 .Zj 


44 


1 L. 14o 


A Ol 


U.U4 


9 

Z 


TT 1 6fl 


n 16 n 19 
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11 


TL 223 
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89-77 


TL 249 


0.44 


3.40 


77 



It should be noted that for certain strains the final DO is higher than the initial OO, which 
may be explained by the growth resumed at 37°C and not at 30°C as initially. 
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As a function of the results obtained, three groups of strains may be distinguished 
schematically: 

the strains which are distinguished from one another by a rapid resumption of 
growth, indicating a low mortality of the cells due to the bile (amongst them TL 34, 
TL 160, TL 63, TL 33, TL 15, TL 3, TL 162), 

the strains which have very low resistance to the biie, showing a very poor or 
rem resumption of growth (TL 148 3 TL 4, TL 64, TL 47), 

the intermediate strains characterised by a moderate mortality due to the bile 
(TL 146, TL 147, TL 167, TL 168, TL 14, TL 17, TL 22, TL 24, TL 61, TL 40, TL 
54). 

Only the strains having a ratio [(DO at 24 h/initial DO) x 100] greater than 60% (threshold 
chosen arbitrarily) were selected for the measurement of the lactate, of the acetate and of the 
propionate by HPLC in the frozen supernatants. The initial lactate content of the YEL 
medium was 1 L4 g/L 



The concentrations of lactate, acetate and propionate of the supernatants recovered after 24 
hours of incubation are set out in Table 4 below. 
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Table 4 




Strains: 



P. shermanii 
TL 125 



i\ frcudenreichii 
TL 142 



TL 3 
TL 19 



TL 37 



TL33 



P. acidipropionici 
TL 2 



TL 9 



TL 15 



TL 223 
TL249 



Lactate 
consumed 



Acetate produced 



Propionate produced 



8.1-8.2 



7.8 



6.6 



5.5 



7.2 



2.7 



5.3 



3.7 



2.8 3.8 



5.2 



0.9 - 0.9 



0.9 



0.7 



0.6 



0.8 



0.4 



0.6 



0.4 



0.4 - 0.4 



0.6 



4.5-4.0 



3.6 
3.7 



2.5 



3.4 



1.5 
2.4~ 



2.0 



1.8-1-7 



3.2 



This table shows that in a predictable manner the quantity of propionate produced is 
correlated with the degree of utilisation of tYs i*cts**i, rf V 

Generally speaking, the strains belonging to the species P. acidipropionici produce less 
propionic acid than the strains of the species P. freudenreichii in 24 hours. 

in V1 cw of the results reported above, certain strains prove to be better candidates as regards 
production of propionate after the action of the bile. These arc strains producing at least 2 g/1 
of propionate in the conditions described above: 

TL 1 34, TL 50, TL 3, TL 19. TL 33, TL 249, 
and preferably more than 4 g/1 of propionate: 

TL 1 60, TL 144, TL 34, TL 63, TL J 4~ 
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An experiment was also carried out on healthy volunteers with the aim of verifying the 
beneficial influence of gastroresistant capsules in order to improve the survival in the 
intestine of a strain of propionic cheese bacteria ingested in lyophilised form (TL162). 

The experiment was carried out on 7 individuals in total, with 3 periods of treatment of 4 
weeks, separated by intervals of 3 weeks. 

Treatment 1 consisted of ingesting for 2 weeks, T; x 10 9 cfu/j of bacteria packaged in non- 
gastroresistant capsules. 

Treatment 2 consisted of ingesting for 2 weeks 5 x 10 10 cfu/j of bacteria packaged in non- 
gastroresistant capsules. 

Treatment 3 consisted of ingesting for 2 weeks 5 x 10 9 cfu/j of bacteria packaged in 
gastroresistant capsules. 

For each treatment 4 samples of faeces were taken in order to test for the propionic bacteria 
with the aid of a selective medium (Palpropiobac®, Standa-Industrie, mixed with 4 mg/l of 
metronidazole). The sampling dates were: 

-SI: just before the period of ingestion, 

- S2: 1 week after the start of ingestion, 

- S3 : 2 weeks after the start of ingestion, 

- S4: 1 week after the end of the period of ingestion, 

- HP (for the period 3): 3 weeks after the end of the period of ingestion. 

During the entire experiment the volunteers could not consume cheese containing propionic 
bacteria in a significant quantity (Emmental, Comte, Leerdammer, Gruyeres Suisses, ...) with 
the exception of cheese spreads. 



Table 5 indicates the results of viability of the propionic bacteria in the faeces. 
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With conventional capsules, the dose of 5 x 10 9 cfu/j (Period 1) appears insufficient in order 
to find viable propionic bacteria in a significant quantity in all the volunteers. On the other 
hand, with the dose of 5 x 1 0 10 cfu/j (Period 2) all the volunteers had more than 5 log cfu/g of 
viable propionic bacteria in the faeces from the first week of treatment. However, the 
maximum levels of viability observed with the doses are not different (~7 log). 

The use of gastroresistant capsules (Period 3) improves the viability of the propionic bacteria 
in the faeces, notably m the volunteers in whom little were found at the time of the first 
treatment (vol. 1, 2 and 6). In fact, in relation to Period 2 the levels of viability obtained are 
on average equivalent. 

> on the basis of 5 x 10 9 cfu/j the use of gastroresistant capsules sis therefore 
justified for a certain number of individuate (vol. 1. 2, 6), for the others they do not or 
only slightly improve the viability (vol, 3. 4 ^nd 5), 

> they provide results approximately equivalent to the conventional capsules 
containing 5 x 10 10 cfu. 

The short-chain fatty acids were measured in the faeces by gas chromatography. The 
quantities of propionate in the faeces are indicated in Table 6. For the statistical analysis, 2 
groups of values were compared 2 by 2: the values corresponding to the samples of faeces 
where the propionic bacteria were not detected (< 4 log), for all treatments and periods 
combined and the values corresponding to the samples of faeces where the propionic bacteria 
were numbered at more than 6 log cfu/g. In the K, st oase the average quantity of propionate 
is $.06 + 2.56 Imol/g (n = 25) und in the second rase it is 7.19 ± 3.1 8 Imol/g (n = 30). These 
2 values are significantly different at p < 0.02 (Student test). For the other short-chain fatty 
acids there are no significant differences. Therefore this experiment shows that the presence 
of substantial quantities (> 6 log cfu/g) of propionic bacteria in the colon following the 
ingestion of TL 162 significantly increases the quantity of propionate in the faeces. However, 
sincR the strain TL 162 does not prove to be the best candidate for optimising the production 
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of propionic acid in the colon (cf, criteria for selection in vitro), it is probable that the results 
could be improved with a strain selected according to the aforementioned criteria. 
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Taking the foregoing into account and in accordance with a preferred characteristic of the 
invention, the propionic bacteria used are chosen from amongst the strains producing 
propionic acid in a physiologically significant quantity and in particular from amongst the 
strains producing at least 2 g/1 of propionic acid and/or of propionates and. preferably, more 
than 4 g/1 of propionic acid and/or of propionates after having been cultivated at 30°C in YEL 
medium containing approximately 1 1.4 g/1 of lactate for 2 to 3 days, then diluted to 1/1 0 th in a 
YEL medium containing 0.6% bovine bile, incubated at 37°C for 90 minutes, centrifuged, 
taken up in YEL medium and put back to incubate at 37°C for 24 hours. 

Another selection criterion which could be taker* into account in accordance with the 
invention corresponds to the properties of adhesion of the strains on the colonocytes; strains 
having good properties of adhesion in effect have the advantage of staying longer in the 
colon, which allows them more time to synthesise the propionic acid; moreover, the strains 
which become fixed can take the place of the pathogenic agents. 

It should be noted that in order to obtain the effect which is sought it is not envisaged to cause 
the propionic acid itself to be absorbed since because of the human metabolic chain it would 
not be able to reach the colon and furthermore it has been shown that in high doses it is 
harmful to the stomach. 

Amongst the beneficial effects attributed to the srort-chain fatty acids synthesised at the colon 
and in particular to acetic acid and above all to propionic acid, one may note their role in the 
assimilation of the principal minerals and notably calcium iron, zinc or even magnesium; in 
effect it has been possible to establish that propionic acid and. to a lesser extent, arctic acid 
can favour the colic absorption of these minerals and the use of the absorbed fraction by the 
organism. 

That is a particularly interesting effect in view of the fact that the assimilation of minerals is 
accompanied by functional effects such as by way of example the correction of anaemia for 
iron or bone mineralisation for calcium. 
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The experimental and clinical studies which have been carried out provide a body of 
corroborating arguments in support of a favourable effect of propionic acid and propionates 
and, to a lesser extent, acetic acid and acetates on the metabolism of these minerals; this 
effect is probably more substantial when the conditions of digestion are poor, which leads to a 
substantial quantity uf uuabsorbed minerals being brought through the small intestine to the 
colic region, and when the needs are high. 

The existence of correlations between the shor; chain fatty acids and the metabolism of 
minerals has been suggested in particular by studies using soluble fibres. Thus it has been 
possible to establish that polysaccharides or oligosaccharides not digested by the digestive 
enzymes and which are therefore fermented into short chain fatty acids (notably propionates} 
by the colic flora increase the absorption of minerals such as calcium, iron or zinc and that 
this increase is all the more marked if the conditions are pathological (deficiencies, 
gastrectomy ...). 

Studies of colic perfusion and on the other hand th? absence of effect in colectomised subjects 
has made it possible to confirm the localisation of the. site of action at the colon. 

It has also been confirmed that these actions are accompanied by a lowering of the pH and a 
synthesis of short-chain fatty acids; this suggests the intervention of these acids by means of a 
fermentation, all the more so since it has been verified that the insoluble fibres, which are not 
fermentable, have no effect. Furthermore, it has been established that the caecum is 
hypertrophied and that the colic blood flow increases, which attests to a trophic effect. 

The clinical studies carried out on this subject are few, but they enable it to be confirmed that 
tile effects of the soluble fibres are obtained by colic fermentation and show directly the effect 
of the short-chain fatty acids on the absorption of minerals. 

Amongst these studies mention may be made of the publication Trinidad TP, Wolever TMS, 
Thompson LU> Effect of mutate and propionate on calcium absorption from the rectum ad 
distal colon of humans. Am J Clin Nutr 1996 63/574-578 which reports on tests in which the 
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distal colon of healthy subjects was perfused directly with acetic acid, propionic acid or their 
association in physiological concentration, thus it was established that the disappearance of 
calcium from the colic orifice is increased by the short short-chain fatty acids, but in a 
significantly more substantial way by piopionic acid; this study also showed a dose effect 
based on a non-saturable system of absorption The authors suggested that the greater 
lipophilia of propionic acid compared with acetic acid could favour its absorption and the 
liberation in the colonocyte of protons whose passage into the digestive orifice would favour 
the absorption of calcium. 

Taking account of the foregoing, the invention also relates to the use of propionic bacteria 
selected as a function of their nature which is not very autolytic and their ability to resist bile 
salts in order to obtain a current food composition or a dietetic or medicinal composition 
which is absorbable by a human Of an animal, piepaied so that the bncteria are protected at 
least partially against gastric acidity, contain mg at least 10 6 cells/gram of these bacteria, 
capable of favouring the assimilation of the principal minerals, in particular calcium and/or 
iron and/or zinc and/or magnesium at the colon. 

According to a variant of the invention, it is also proposed to apply this use to obtaining a 
composition having antifungal properties at the colon and, in particular, capable of reducing 
the development there of pathogenic mycoderms of the candida/thrush type. 

In fact this use takes advantage of the excellent antifungal properties of propionic acid 
particularly for the treatment of candidoses due to antibiotics. 

It should be noted that the composition used according to the invention can, as the case may 
be, contain other bacteria, in particular lactic bacteria and/or bifid bacteria capable of acting 
in synergy with the propionic bacteria in such a way as to increase the effects mentioned 
above by supplying them with lactate as fermentable substrate. 

The composition used according to the invention may consist of a dry or hydrated preparation 
presented in the form of individual fractions of approximately 100 mg to 1 g, preferably from 
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200 to 500 mg, preferably containing at least 10 s celts; in particular it may advantageously be 
presented in the form of gastroresistant capsules. 

According to another characteristic of the invention, this composition may also consist of a 
formulated preparation, the propionic bacteria being added to or associated with a 
fermentable substrate, notably dietary fibres, or added or incorporated into liquid, paste or 
solid foods. 

In such a preparation the propionic bacteria can play a dual role, namely technological in a 
first period through the fermentation of food and function in a second period since once 
ingested they arc. capable of reaching the colon and there playing the aforementioned 
probiotic role, particularly as regards the optimisation of the synthesis of propionic acid and 
the optimisation of the assimilation of minerals. 
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Claims 



1. Use of propionic bacteria belonging to strains which are not very autolytic and 
selected for their ability to produce at least 2 g/1 of propionic acid and/or of propionates and 
preferably, more than 4 g/1 of propionic acid and/or of propionates after having been 
cultivated at 30°C in YEL medium containing approximately 11.4 g/1 of lactate for 2 to 3 
days, then diluted to 1/1 0 th in a YEL medium witffct bovine bile added, incubated at 37°C 
for 90 minutes, centrifuged, taken up in YEL mcd 'am and put back to incubate at 37°C for 24 
hours, in order to obtain u current food composition or a dietetic or medicinal composition 
which is absorbable by a human or an animal, prepared so that the bacteria are protected at 
least partially against gastric acidity, containing at least 10 6 cells/gram of these bacteria, 
capable of stimulating and increasing significantly the synthesis of propionic acid and/or of 
propionate and, as the case may be, of acetic acid and/or of acetate at the colon by anaerobic 
bacterial fermentation. 



2 Use as claimed in Claim 1 in order to obtain a composition capable of favouring the 

assimilation of the principal minerals, in paint/ nar calcium and/or iron and/or zinc and/or 
magnesium at the colon. 

3. Use as claimed in any Claim 1, for obtaining a composition having antifungal 
properties at the colon and> in particular, capable of reducing the development there of 
pathogenic mycoderms of the candida/thrush type. 

4. Use as claimed in any one of Claims 1 to 3, characterised in that the propionic bacteria 
belong to strains having properties of adhesion on the colonocytes. 

5. Use as claimed in any one of Claims i to 4, characterised in that the composition 
consists of a dry or hydrated preparation presented in the form of individual fractions of 
approximately 100 mg to 1 g, preferably from 200 to 500 mg, preferably containing at least 
10 8 cells. 
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6, Use as claimed in Claim 5, characterised in that the composition is presented in the 
form of gastroresistant capsules. 

7, Use as claimed in any one of Claims 1 to 6, characterised in that the composition 
consists of a formulated preparation, the propionic bacteria being added to or associated with 
a fermentable substrate, notably dietary fibres. 

8, Use as claimed in any one of Claims 1 to 6, characterised in that the composition 
consists of a formulated preparation, the propionic bacteria being added to or incorporated 
into liquid, paste or solid foods. 



9. Use as claimed in any one of Claims 1 to 7, characterised in that the composition 
contains lactic bacteria and/or bifid bacteria. 
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Je crois etre le premier inventeur original et unique (si un seul 
nom est mentionn£ ci-dessous), ou l'un des premiers 
co-inventeurs originaux (si plusieurs noms sont mentionnes 
ci-dessous) de l'objet revendique, pour lequel une demande de 
brevet a €t& deposed concernant l'invention intituled 



et dont la description est fournie ci-joint a moins que la case 
suivante n f ait £te" cochde: 



□ 



a £t£ d^posee le 

sous le numero de demande des Etats-Unis ou le numero 
de demande international PCT 

et modifiee le 

(le cas echeant). 



Je declare par le present acte avoir passe" en revue et compris le 
contenu de la description ci-dessus, revendications comprises, 
telles que modifiees par toute modification dont il aura 6te fait 
reference ci-dessus. 



Je reconnais devoir divulguer toute information pertinente a la 
brevetabilite, comme defini dans le Titre 37, § 1.56 du Code 
f£d6ral des r6glementations. 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are as stated 
next to my name. 



I believe 1 am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled 

USE OF PROPIONIC BACTERIA FOR PRODUCING 
PROPIONIC ACID AND/OR PROPIONATES IN THE COLON 



the specification of which 
following box is checked: 



is attached hereto unless the 



was filed on July 19, 2000 



as United States Application Number or PCT 
International Application Number PCT/FR00/02072 
and was amended on Jan 18, 2002; US1 0/031 ,477 
(if applicable). 



I hereby state that I have reviewed and understand the contents 
of the above identified specification, including the claims, as 
amended by any amendment referred to above. 



I acknowledge the duty to disclose 
material to patentability as defined 
Federal Regulations, § 1 .56. 



information which is 
n Title 37, Code of 
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French Language Declaration 

Je revendique par le present acte avoir la priorite etrangere, en vertu 
du Titre 35, § 119(a)-(d) ou § 365(b) du Code des Etats-Unis, sur 
toute demande Etrangere de brevet ou certificat d'inventeur ou, en 
vertu du Titre 35, § 365(a) du meme Code, sur toute demande 
internationaie PCT ddsignant au moins un pays autre que les 
Etats-Unis et figurant ci-dessous et, en cochant la case, j'ai aussi 
indique ci-dessous toute demande etrangere de brevet, tout certificat 
d'inventeur ou toute demande internationaie PCT ayant une date de 
depot prec6dant celle de la demande a propos de laquelle une priority 
est revendiquee. 

Prior foreign application(s) 
Demande(s) de brevet anterieure(s) 



FR 99/09385 



FRANCE 



(Number) 
(Numdro) 



(Country) 
(Pays) 



(Number) 
(Num6ro) 



(Country) 
(Pays) 



Je revendique par le present acte tout benefice, en vertu du Titre 35, 
§ 119(e) du Code des Etats-Unis, de toute demande de brevet 
provisoire effectuee aux Etats-Unis et figurant ci-dessous. 



1 hereby claim foreign priority under Title 35, United States Code, 
§ 119(a)-(d) or § 365(b) of any foreign application(s) for patent or 
inventor's certificate, or § 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below, and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 



20 July 1999 



Priority Not Claimed 
Droit de priority revendique 

□ 



(Day/Month/Year Filed) 
(Jour/Mois/Ann6e de depot) 



(Day/Month/Year Filed) 
(Jour/Mois/Ann<5e de depot) 



□ 



I hereby claim the benefit under Title 35, United States Code, 
§1 19(e) of any United States provisional application(s) listed below. 



(Application No.) 
(N°de demande) 



(Filing Date) 
(Date de depot) 



(Application No.) 
(N°de demande) 



Je revendique par le present acte tout benefice, en vertu du Titre 35, 
§ 120 du Code des Etats-Unis, de toute demande de brevet effectuee 
aux Etats-Unis, ou en vertu du Titre 35, § 365(c) du meme Code, de 
toute demande internationaie PCT designant les Etats-Unis et 
figurant ci-dessous et, dans la mesure ou l'objet de chacune des 
revendications de cette demande de brevet n'est pas divulgud dans la 
demande anteneure americaine ou internationaie PCT, en vertu des 
dispositions du premier paragraphs du Titre 35, § 1 12 du Code des 
Etats-Unis, je reconnais devoir divulguer toute information pertinente 
a la brevetabilite, comme deTini dans le Titre 37, § 1.56 du Code 
federal des rdglementations, dont j'ai pu disposer entre la date de 
depot de la demande anterieure et la date de depot de la demande 
nationale ou internationaie PCT de la presente demande: 



(Filing Date) 
(Date de depot) 

I hereby claim the benefit under Title 35, United States Code, 
§120 of any United States application(s), or § 365(c) of any 
PCT International application designating the United States, 
listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United 
States or PCT International application in the manner provided 
by the first paragraph of Title 35, United States Code, § 1 12, I 
acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56 which became available between 
the filing date of the prior application and the national or 
PCT International filing date of this application. 



(Application No.) 
(N° de demande) 



(Filing Date) 
(Data de depot) 



(Application No ) 
(N° de demande) 



(Filing Date) 
(Data de depot) 



Je declare par le present acte que toute declaration ci-incluse est, a 
ma connaissance, ve>idique et que toute declaration formulae a partir 
de renseignements ou de suppositions est tenue pour veridique; et de 
plus, que toutes ces declarations ont 6te formuiees en sachant que 
toute fausse declaration volontaire ou son equivalent est passible 
d'une amende ou d'une incarceration, ou des deux, en vertu de la 
Section 1001 du Titre 18 du Code des Etats-Unis, et que de telles 
declarations volontairement fausses risquent de compromettre la 
validite de la demande de brevet ou du brevet deiivre a partir de 
celle-ci. 



(Status) (patented, pending, aband oned) 

(Status) (patented, pending, abandoned) 
(Stato) (brevete, en cours d'examen, abandonn£) 



(Status) (patented, pending, abandoned) 
(Stato) (brevete, en cours d'examen, abandonne) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were 
made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any 
patent issued thereon. 
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French Language Declaration 

POUVOIRS: En tant que l'inventeur cite\ je designe par ia 
presente l'(les) avocat(s) et/ou agent(s) suivant(s) pour qu'ils 
poursuive(nt) la procedure de cette demande de brevet et traite(nt) 
toute affaire s'y rapportant avec I'Office des brevets et des 
marques: (mentionner le nom et le numero d'enregistrement). 
Adresser toute correspondance a: 




POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attorney(s) anaVoragent(s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith: (list name and registration 
number). 

Send Correspondence to: 
Anthony Niewyk, Reg. No. 24,871. John F. Hoffman Reg. No. 26,280, Michael S. 
Gzybowski, Reg. No. 32,816, Brian C. Pauls, Reg. No L 40,122JVIichael D. Smith, Reg. 
No. 40,181, MichaefD. Schwartz, Reg. No.Ji4 3 326^Adam F. Cox, Reg. No. 46,644, 
Thomas A.*Adams, Reg. Na_A8,230 and Abigail M. Butler, Reg. 1 ^48^38 a ll of 
Baker & Daniels, 111 East Wayne Street, Suite 800, Fort Wayne, Indiana 46802 



Adresser tout appel telephonique a: (nom et numero de telephone) 



Direct Telephone Calls to: (name and telephone number) 
Anthony Niewyk, 260-424-8000 



Nom complet de l'unique ou premier inventeur \ 


Full name of sole or first inventor 
Edmond D. Roussel 


Signature de l'inventeur Date 


Inventor's signature Date 2 3 #<r#Y • < 

^ £j? rjd> rs/T> a*>$^£^ ^z^^f^r- 


Domicile 


Residence ~ « 
AvenayNFrance 


Nationality 


Citizenship 
French 


Adresse postale 


Post Office Address 

16, rue St. Loup 
Avenay, France 
F-14210 


Nom complet du second co-inventeur, le cas £ch£ant ^ 


Full name of second joint inventor, if any 
Charles G. LeGrand 


Signature du second inventeur Date 


Second Inventor's signature Date *5> *** 


Domicile 


Residence ^ 
^Caen^rance ^ 


Nationality 


Citizenship 
French 


Adresse postale 


Post Office Address 
Les Ombrages No. 3 
14, avenue de Creully 
Caen, France 
F-14000 



(Fournir les memes renseignements et la signature de tout (Supply similar information and signature for third and 
co-inventeur supplemental.) subsequent joint inventors.) 
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Full name of third inventor, if any 
Marc H. LeGrand 



Residence 



aen^France 




Citizenship 
French 



Post Office Address 

6 Allee Beausejour, LeVendome, Caen, France F-14000 



Full name of fourth inventor, if any 
Nathalie Roland 
Fourth inventor's signature 



Residence ^ q 

gejines^rance ) f£^- 



Citizenship 
French 



Post Office Address 

Batiment A, 62, rue Papu, Rennes, France F-35000 



Full name of fifth inventor, if any 
Dominique Bougie 



TTfth inventor's signature ' Date 



Residence ^ n 

CaenV^rance ^ QpC 
itizensnip 




Citizenship 
French 



Post Office Address 

2, rue Robert Tournieres, Caen, France F-14000 



Full name of sixth inventor, if any 



Sixth inventor's signature Date 



Residence 



Citizenship 



Post Office Address 



Form PTO-SB-01 (6-95) (Modified) 
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